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Luminescence properties of Sr;Al;40,5:Eu’",Dy’" phosphors prepared by
co-precipitation hydrothermal method
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Abstract: Europium and dysprosium co-doped strontium aluminate nanomaterials were prepared by co-precipitation
hydrothermal method using ammonia and ammonium carbonate as precipitating agent, and the optimal conditions were
determined. The influences, such as the amount of the activator, co-activator, flux, calcined temperature and pH, of the
system on the luminescence properties of the products were investigated. The results show that the compound
Sr2A114025:Eu2+,DyH is orthorhombic aquamarine blue long afterglow nanomaterials, the main excitation peak is around
360 nm, the main emission peak of the phosphors obtained using ammonia as precipitation agent is around 490 nm, with
the phosphorescence decay lifetime of 30 s, the main emission peak of the products with ammonium carbonate as
precipitation agent is around 460 nm, and its phosphorescence decay lifetime is 15 s. The target products with good long
afterglow properties are hopeful to be applied in coating, ceramics, photonic devices and other related fields.
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Table 1 Fluorescence spectra data of products prepared under

different amounts of activator

Aex/MM Agp/nm [/au.
359.0 497.5 1169
360.0 496.0 2984
359.5 4975 3369
361.0 496.5 3448
361.5 496.5 3398
361.0 496.5 3203

No. Ae/nm  Agn/nm f/au. | No.
NO001 360.0 4885 1194 | C001
N002 360.0 488.5 2474 | C002
NO003 359.5 489.0 2602 | C003
N004 360.0 488.5 3720 | C004
NO005 360.5 488.0 3262 | C005
N006 360.0 488.0 3260 | C006
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Fig. 1 Emission spectra of target products using ammonia (a)

= 1
400 450

ammonium carbonate (b) as precipitant under different amounts

of activator
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Table 2 Fluorescence spectra data of products prepared under

different pH values

No. JAg/nm Aen/nm [/au. | No. Ag/nm Ag,/nm [/au.

N101 363.0 488.0 3274 | C101 359.0 497.5 1669
N102 363.5 488.0 3766 | C102 361.0 496.5 3448
N103 363.5 489.0 4883 | C103 361.5 496.0 3581
N104 363.0 489.5 5083 | C104 359.5 496.5 4184
N105 363.0 489.0 4374 | C105 359.0 496.0 4109

(@
N105 N104
N103
N102
N101
1 1 1
400 450 500 550 600

Wavelength/nm

L 1
500 550 600

Wavelength/nm
2 NIEIRBREE 4 AF N LUK RN B R Dby 3L 0 771 4%
(K] FAR 56 RS e

Fig. 2 Emission spectra of target products using ammonia (a)

- L
400 450

ammonium carbonate (b) as precipitant under different pH

values
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Table 3 Fluorescence spectra data of products prepared under

different amounts of flux

No. Ag/nm A /nm I/au. | No. A,/nm A, /nm  [au.
N201 362.0 488.0 2700 | C201 360.5 497.0 2980
N202 362.5 488.0 3731 | C202 361.0 496.5.0 4184
N203 362.5 488.5 4324 | C203 361.5 473.05 4830
N204 362.0 489.5 5083 | C204 361.5 463.05 5419

N205 362.0 489.5 4370 | C205 360.5 463.5 5303

2014 £ 8 J]
(a)
N204
N203
N205 N202
N201
| 1 |
400 450 500 550 600
Wavelength/nm
® C204
| 1 |
400 450 500 550 600

Wavelength/nm
B 3 AE B AT DL KRR IR A D iE 77 )
# 1 H AR 96 R A6
Fig. 3 Emission spectra of target products using ammonia (a)
and ammonium carbonate (b) as precipitant under different

amounts of flux
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Table 4 Fluorescence spectra data of products prepared under

different amounts of co-activator

No. Ae/nm Agp/nm  [/au. | No.
N301 362.0 488.0 3960 | C301
N302 362.5 489.0 4326 | C302
N303 362.5 489.0 5083 | C303
N304 362.0 489.5, 4816, | C304
N305 362.0 471.5 4370 | C305
N306 362.0 488.0 3960 | C306

Aex/mM Agp/nm I/a.u.
362.0 463.0 3716
360.5 461.5 4516
360.5 463.0 5394
360.0 460.5 5152
360.0 461.0 4997
362.0 463.0 3716
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Fig. 4 Emission spectra of target products using ammonia (a)
and ammonium carbonate (b) as precipitant under different

amounts of co-activator
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Table 5 Fluorescence spectra data of products prepared under

different calcination temperatures

No. Ae/nm Ag/nm f/au. | No. Ag/nm A, /nm  [/au.

N401 - - - Jca01 - - -

N402 362.5 510.5 47.38 |C402 362.5 460.0 70.31

N403 362.5 511.5 871.3 |C403 362.5 4615 3981

N404 362.5 510.5 5083 [|C404 362.5 463.0 5419
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Fig. 5 Emission spectra of target products using ammonia (a)
and ammonium carbonate (b) as precipitant under different

calcination temperatures
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Fig. 6 XRD patterns of target products using ammonia (a)

0

and ammonium carbonate (b) as precipitant under different

calcination temperatures
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Fig. 7 XRD patterns of phosphors designed using ammonia (a)

and ammonium carbonate (b) as precipitants
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Fig. 8 SEM images of obtained phosphors using ammonia ((a), (b)) and ammonium carbonate ((c), (d)) as precipitants
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Table 6 Fluorescence spectrum data of target phosphors by

repeated experiment

Experiment No. A /nm  Agp/nm Aem/TM I/au
1 267.0 362.0 490.5 5400
2 267.0 362.0 490.5 5384
3 267.0 362.0 490.5 5381
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Fig. 9 Excitation (a) and emission (b) spectra of target

phosphors using ammonium carbonate as precipitant

F 7 LUBRIREL A DTIE R B R SR 0% ) 9ot i s
Table 7 Fluorescence spectrum data of target phosphors by

repeated experiment

Experiment No. Ay /mm  Ago/mm Agy/nm I/a.u
1 275.0 360.0 460.5 7525
2 275.0 360.0 460.5 7505
3 275.0 360.0 460.5 7480
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Fig. 10 Excitation (a) and emission (b) spectra of target

phosphors using ammonia as precipitant
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Fig. 11 Decay curve of the target products using ammonia (a)

or ammonium carbonate (b) as precipitant
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